キュウメンジョウ ノ INVOLUTIONノISOVARIANCY ショウガイ ニ ツイテ ヘンカングンロン ト ダイスウテキ イソウ キカガク by 北田, 泰彦
Title球面上のinvolutionのisovariancy障害について(変換群論と代数的位相幾何学)
Author(s)北田, 泰彦






















$(2n+1)$ - Kervaire $S^{2n+1}$
Kervaire involution
Euclid $C^{n+2}$ $(z_{0)}z_{1}, \cdots, z_{n+1})$




$\langle$ , $\rangle$ $R^{n+1}$
$D^{n+1\text{ }}$ $S^{n}$ $x\in S^{n}$ $\theta_{x}\in O(n+1)$
$\theta_{x}(y)=2\langle x^{y\rangle x-y}$ $y\in R^{n+1}$
$\psi$ : $S^{n}xS^{n}arrow S^{n}\cross S^{n}$
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$\psi(x, y)=(\theta_{x}\theta_{y}(x), \theta_{x}\theta_{y}(y))$ $\psi^{q}(x, y)=((\theta_{x}\theta_{y})^{q}x, (\theta_{x}\theta_{y})^{q}y)$





involution $(x, y)-\rangle$ $(x, -y)$ 2
([4], [5])
$\bullet$ $W_{2q+1}^{2n+1}$ $\Sigma_{q}^{2n+1}$
$\bullet$ $\Sigma_{q}^{2n+1}$ $q\equiv 0,3$ mod 4 invo-





$\bullet$ $n+2$ 2 $\Sigma_{0}$ $\Sigma_{1}$ transversely isovariant (
t-isovariant ) $\Sigma_{1}$ $\Sigma_{0}$
isotropy
bundle bundle
$\bullet$ $n+2$ 2 $\Sigma_{1}$ ( )





1 $n+2$ 2 $\Sigma_{0}^{2n+1}$ $\Sigma_{1}^{2n+1}$ t-
isovariantly ?
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2 $n+2$ 2 Kervaire
$c$ : $[D^{n+I}\cross P^{n+1}, G/O]arrow Z/2$
?
3 $n$ $\Sigma_{1}^{2n+1}$ involution t-isovariantly homotopic
obstruction




$(2n+1)$ - $K$ ervaire $\Sigma_{0}^{2n+1}$ t-isovariant
involution $c$
t-isovariancy
1. $\Sigma_{0}^{2n+1}$ $\Sigma_{1}^{2n+1}$ t-isovariantly
$h$ : $S^{n}\cross P^{n}arrow P^{n}$ , $h(x, [y])=[(\theta_{x}\theta_{y})^{2}y]$
2 $p_{2}$ : $S^{n}\cross P^{n}arrow P^{n}$ homotopic
$n+2$ 2 Kervaire $\Sigma_{0}$ t-isovariantly $hx$
motopic involution Whitehead
2. $n+2$ 2 $\Sigma_{0}^{2n+1}$ $\Sigma_{1}^{2n+1}$ t-isovariant
$[\iota_{n+1}, \iota_{n+1}]$ $n+2$ 2 $[\iota_{n+1}, \iota_{n+1}]=2\alpha$
$\alpha\in\pi_{2n+1}(S^{n+1})$ $\Sigma_{0}^{2n+I}$ $\Sigma_{1}^{2n+1}$ t-isovariant
$[\iota_{3}, \iota_{3}],$ $[\iota_{7)}\iota_{7}]$ } $0$ $k\leq 5$ $(2^{k+1}-2)$ Kervaire
framed $\pi_{2-2}^{S_{k+1}}$ 2
([6],Chapter 8) $[\iota_{2^{k+1}-1}, \iota_{2^{k+1}-1}]=2\alpha$
([2],Corollary 3.2) $i$)$12$$\backslash$
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3. $k\leq 6$ $\Sigma_{1}^{2^{k+1}-3}$ involution $\Sigma_{0}^{2^{k+1}-3}$ t-isovariant
Kervaire involution 2
4 $n+2$ 2 $S^{2n+1}$ involution
$S^{n}$ involution t-isovariantly homotopic
?





involutions $(x, y)\mapsto(x, -y)$ $\chi$
t-isovariant $f$ : $\Sigmaarrow\Sigma_{0}$
$S^{n}\cross\{0\}$ $f$ ”identity”
$S^{n}\cross D^{n+1}$ t-isovariancy
$f|S^{n}\cross D^{n+1}$ : $S^{n}\cross D^{n+1}arrow S^{n}\cross D^{n+1}$
bundle
$f(x, y)=(x, \rho(x)y)$ , $\rho$ : $S^{n}arrow O(n+1)$
$f_{\rho}$ $f_{\rho}$ $S^{n}\cross S^{n}$
$\phi_{\rho}$ $S^{n}\cross P^{n}$ $\overline{\phi}_{\rho}$
2.1. $f|S^{n}\cross D^{n+1}=f_{\rho}$ t-isovariant
$f$ : $\Sigmaarrow\Sigma_{0}$ $p_{2}\phi_{\rho}\overline{\chi}$ $p_{2}$ homotopic
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$p_{2}$ 2 $S^{n}\cross P^{n}arrow P^{n}$ $\overline{\chi}$ $\chi$
$S^{n}\cross P^{n}$
[ ] $\overline{\phi}_{\rho}\overline{\chi}$ : $S^{n}\cross P^{n}arrow S^{n}\cross P^{n}$ $D^{n+1}\cross P^{n}arrow D^{n+1}\cross P^{n}$
$g$ : $X\cross Yarrow W$ Hopf






[ ] $S^{n}\cross S^{n}=(D_{+}^{n}\cup D_{-}^{n})\cross S^{n}$ $\rho(D_{-}^{n})=1\in O(n+1))p_{2}\chi(D_{+}^{n}, y)=y$
Hopf $S^{2n+1}=D_{+}^{2n+1}\cup D_{-}^{2n+1}=(D_{+}^{n})*S^{n}\cup(D_{-}^{n})*S^{n}$
$\Gamma(p_{2}\phi_{\rho}\chi)$ $D_{+}^{2n+1}$ $J(\rho)$ $D_{-}^{2n+1}$ $\Gamma(p_{2}\chi)$
$\pi_{n}(O(n+1))$ Kervaire-Wall
2.3. $\pi_{n}(O(n+1))$ $n\equiv 0mod 8$ $Z/2\oplus Z/2$ ( $\theta$
) $n\equiv 4mod 8$ $Z/2$ $($ $\theta)$ $n\equiv 2,6mod 8$
$0$
[ 1 ] $[\Gamma(\psi)]=J(\theta)=[\iota_{n+1}, \iota_{\mathfrak{n}+1}]$
$n=0,2,6$ ( $n$ )
2 $\chi=\psi$ $\Sigma=\Sigma_{1}$
$\rho\in\pi_{n}(O(n+1))$




$p_{2}\phi_{\theta}\psi$ : $S^{n}\cross S^{n}arrow S^{n}$ $(x, y)-\rangle$ $(\theta_{x}\theta_{y})^{2}y$
1 1
$h$ : $S^{n}\cross P^{n}arrow P^{n}$ ) $h(x, [y])=[(\theta_{x}\theta_{y})^{2}y]$
$D^{n+1}\cross P^{n}$
2.4. $h$ : $S^{n}\cross P^{n}arrow P^{n}$ $D^{n+1}\cross P^{n}$ 2n-skeleton
$(2n+1)$-cell ( )
$\mathcal{O}\in H^{2n+1}(D^{n+1}\cross P^{n}; \pi_{2n}(P^{n}))\cong\pi_{2n}(P^{n})\cong\pi_{2n}(S^{n})$
$\pi_{2n}(S^{n})$ $\Sigma \mathcal{O}$ $[\iota_{n+1}, \iota_{n+1}]$
[ ]
$X=D^{n+1}\cross P^{n}$ , $\tilde{X}=D^{n+1}\cross S^{n}$ ,
$X^{\perp}=\{(x, [y])\in X|\langle x, y\}=0\}$ ,
$\tilde{X}_{+}=\{(x, y)\in\tilde{X}|\langle x, y\rangle\geq 0\}$ ,
$\tilde{X}_{-}=\{(x, y)\in\tilde{X}|\langle x, y\rangle\leq 0\}$ ,
$Y=S^{n}\cross P^{n},\tilde{Y}=S^{n}\cross S^{n}$ ,
$\tilde{Y}_{+}=\{(x, y)\in\tilde{Y}|\langle x, y\rangle\geq 0\}$ ,
$\tilde{Y}_{-}=\{(x, y)\in\tilde{Y}|\langle x, y\rangle\leq 0\}$ ,
$Y^{\perp}=X\cap X^{\perp}$ , $\tilde{Y}^{\perp}=\tilde{Y}_{+}\cap\tilde{Y}_{-}$ .
$Y^{\perp}$ $h(x, [y])=[y]$ $X^{\perp}$ $h(x, [y])=[y]$ $h$
$X^{\perp}$ $S^{n}\cross S^{n}=\tilde{Y}_{+}\cup\tilde{Y}$
- involution $\tilde{Y}_{+}$ $\tilde{Y}_{-}$
$\tilde{X}=\tilde{X}_{+}\cup\tilde{X}_{-}$ $\tilde{X}^{\perp}$ $\tilde{X}_{+}$ $\tilde{X}_{-}$ $h$
$\partial\tilde{X}+=\tilde{Y}+\cup\tilde{X}^{\perp}$ $(x, y)$ $(x, y)\in\tilde{Y}+$ $[(\theta_{x}\theta_{y})^{2}y]$
$(x, y)\in\tilde{X}^{\perp}$ $[y]$ $\tilde{X}_{+}$ $h$ $X$




$\langle x,y\langle x,y\}\leq\geq 00$
$D^{n+1}\cross S^{n}$








$H(x, y, t)=\cos(2t-3)ux+\sin(2t-3)ue\rangle$ $(0\leq t\leq 1)$
$h_{2}$ $h_{3}(x, y)=-\theta_{x}y$ $h_{3}$ homotopic $h_{3}$ $D^{n+1}\cross\{pt\}$
$O\in\pi_{2n}(S^{n})$ $D^{n+1}\cross\{pt\}$
$\pi_{n+1}(S^{n})\equiv Z/2$ $\mathcal{O}$ Whitehead $[\eta, \iota_{n}]$
EHP
$\pi_{2n+2}(S^{2n+1})arrow^{P}\pi_{2n}(S^{n})arrow^{E}\pi_{2n+1}(S^{n+1})arrow^{H}\pi_{2n+1}(S^{2n+1})\cong Z$
$h_{1}$ $D^{n+1}\cross S^{n}$ $E\mathcal{O}\in\pi_{2n+1}(S^{2n})$
$J(-\theta)=[\iota_{n+1)}\iota_{n+1}]$




$n+2=2^{k+1}(k\leq 5)$ 1 $\omega=2\alpha$ $\alpha\in$
$\pi_{2n+1}(S^{n+1})$ $\omega,$ $\alpha$ torsion element EHP $H$
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$\beta\in\pi_{2n}(S^{n})$ 2.4
$h$ : $S^{n}\cross P^{n}arrow P^{n}$
$X^{\perp}$ $X^{\perp}$ 1 $2n$-cell $\beta$
2 $\tilde{X}^{\perp}arrow X^{\perp}$ $\mathcal{O}$ $2\beta$
$E\mathcal{O}$ $2\alpha$
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